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o. SL + ^o) ojX| ^ ^-^^^^ ^- 71^1131 ^Hl ^-til^H, ^ ^ 

^ M^Kr 27fl^ ^olEil- A]~g-^ ^ ojcf. 

£ 4 

# 71^-ofl^l, BD-W0, ^^el 
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15| 7]^. 7>^«1- # 7l^-n)]^^ ^f-^j± ^e] {DEFECT MANAGEMENT FOR BLU RAY 
DISC WRITABLE ONCE} 

£2^ -g- # ^<g<* ;&e)«J-i?H] 4^ TDDS *IU^H 

-£3£- ^-^^1 # ^f-^^ ^e]« 0 >^^ TDDS ^il ^221 *fl2^1 

£4^ ^ # 71^-nfl^l ^f-^^ ^e)« 0 >^^ *)U^AH-i- JSL^O.^. l^E]-^ 

££ 

£6^r # 71^-nl]^ ^^03 ^e)«Vujo] ^^AHl^- £Al^o.S ^Ej-vfl 

£^ 

£8^ # 71^-nfl^} ^f-cg^ ^el« 0 >^B] ^S^Hl* H^JLS. M-Bfufl 
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<9> 13 71^- 7f^*V # 71^-nfl^^ ^(Defect) ^it ^*Hr «o^<Hl 

<10> # 71^-nfl^llS.Ai tfl-g-^ C-flolE^l- y]^tt ^ % ^^3.7} ^ *}-%-$\JL $1 

cf. ZL ^<H]^i£ ^e<^l^ JIS)-^ al^^. c-1] ol b] fif Zl-g-^ SLr]$L c-fl o] b\ # ^ tJ 
^°J: ^ ^S-g: JL^US- °fl*ll (HD-DVD) , <^]# 

^i3(Blu-ray Disc)7> 7fl^-£lJL &tj-. 

<n> *H1^ HD-DVD 7]^<y -ir^-eflol t^3.(Blu-ray Disc)^r 71^2] DVD» ^7-^}-7fl ^ 

<i2> HD-DVD K^9l c]i3^ 650nm ^ elM*1# A>-g-*l-^ ^fl 

3 DVD ill} «^ 2^3: 405nm^ ^7}^ ^) a>^>^ , O.lmmSl 7l^-#^- 7}^ ^ 
v\) 1.2mm, 12cm^ ^^H<^1 ^fl<3} DVD iL^r <#<i] cflo]El# T^V^ ^ 

<is> tq^a.^ 31^1- ^-4^: e^l^7}- ^l^^Tll SAysH c-fl 

7]^i ^7H1 «3U=-§- *1 7fl^-§:(NA: Lens Numerical Aperture) °1 0.855. 
^iHSl ^ ^ ^7fl£l 7l^-## «V = ^ ^ 7}^ 7l^# ^-g-^- 7^ c-flol 

3* ^ti^l DVD JH=f ^^}7fl 7^^ ^ oicf. 
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<w> Ir^-eflol r]+3.^ 7fl^"§-o] n>a. B^^lS. DVD^ ^aV£ <$S)±; 0.32 ymS. 

wjitf ^^S>711 ^£5. c-flolE^l- ^ 5^4. cflolE^ 

^7fl DVD«*1H *fl^*Kn. MPEG2(h1c1^.), AC3,MPEGl,3lH<H2(iL^.2-) ^ 

^ HD-DVD ^ <=eK|tL-^ n J:# ^r-§-3fe cfl^f^ DVD c]i3l 

<is> rq^a^l ^rt^i 47}^ 7\^% 

°1 ^^a(BD-RE)<Hl °1<H*I is) 7l^-7 r ^tr Ir^M t^3(BD-W0H c}]*]; z}-^ S^^r 

<ie> Ir^-eflol cliab SLCsingle layer) ^3.2] ^-r- <^^(Lead-in Zone), 

z\)o]e] <^«(Data Zone), e)^-^ ^(Lead-out Zone)°-5. , DLCdual layer) 

^^3.2] % + S^-*] c-flojEi H]H.-o>^- o§<*, o>o. Ei cgctf (0uter Zone )_o 

<17> ^71^- 7}^i& l-f-^M €\+3.o\}^ C-llo]E|» HI °1 ^ <3«°fl 

^^°] ^fl*}^ ^ ^ 71^-51 C^olEil- o]El cf-E- ^ ^7^ 

<18> 12) 71^- 7>^tr It^H t^H^S dHEi-I- 71^-^- nfl 7j^- <g <* °] ^ 

(Defect Management)^ #-S.«r *rM-°H , 1^ 7}^ 7>^*1 l^f-efl°l Ti]>ia.oflAi 

^<g<*# <gu>t+ JL#^^.S #5)^- ^ 5i^7>, ^n>u|- ifej, 7l^-3f 
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7l^-^^32f ^ ^e]^^ ^el^^oi ^j^cf. s-s), ^ 7 )s. 7 >^^ 

£ 5)^n> 14) 71^- 7>W l-^-eflo] C^ELoflA^ ls\^} 7}^ 7}^} 7) nfl^ofl 

^Hl 3R> <3<*H 3} a.tf ^o] ^^Vji, ol§ ^tflA^ 

^71^- 7}^ £r^o) U^£EL^ fl-^tfS] ^-f-^, <U^ t Jr^<3] 

l^^l ^-^^r 151 71^- 7>^^ # 71^-nD^ofl^ ^E^iL-^ #?l*}±r 

^1 15) 7}^ 7}^ # 7)^7$°])^ %Q<$<* ^e]^iLt ^7fl^ 

^ ^<3<^H1 7}^*}^ ^Z1*\JL, s&7) ^e)^J±7> 2^°} ^ ^-^ 
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^3*Hr oi^eai^ ^ ^s]^^.» &5}*Rr <^^o.^ ^7} 

tt<$ 7)^ ^ ^e)£)*r $2.7} 2^ ^f- ^-e) ^^.sl 7]^- 3*1* 7V 

^ m 7 ]3. 7}^ % 4^}^} 91^. 

£1611 q-Ej-vfl W><4 ^-o] £ ^oflA^ % ^nflSflSl 7 }s. cgglo\] ^ 7 1 
^-§>7l -sfl^b ^ ^e^ti 7ls.<^«(TDMA: Temporary Defect Management Area)* 

T^ltr*}. ^a] ^ ^^^^(TDMA)-^ 71^-Bfl^l Aj-ofl 4^7flS. ^P-wl^th ^7} 

^ ^^(TDMA)^- t\^3. ^ ^i(TDDS)^- ^ &)^H(TDFL)S. 

iL(TDDS) ^, ^3*IHfe ^ &&l^2L7} ^Ajo^ ^ 

7>Bl7l^ ^iL^ ofl.§. s.^ ^Ajo^ XDDS ^ ^a]^ pSNCPhysical Sector Number)* 7>e] 
71tt ^Ji(first PSN of the last TDDS in TDMA)^ ^^S, 7]^m. 9X^. 
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°H ^ ^Bl^^ofl 7)^S\^ a^S] ^f- ^ej^Ji 714=.<H*1 ^J±2] ^ 

£2^ # 71^-nfl^l ^e)^o|l 4=. TDDS ^ ji ^2] 1^1*1 

<« iL<^i=r. -£2*1) M-E]-^ ^2:^ TDDSMH 2^0] ^ ^el^a.^ 71^- M- 
^a.7f Afls^- ^^(field)S 31 ^-s] iL^JL Sir)-, o] 7i^-o]}^ ^a] ^ 

# ^Bj^JM 71^- 7}E]7}±= ^2.7} I7fl<y* iL^-jL ojt}. tf 7 ] ^A] ^ # 

3*1 71^- 3*1* 7>^7|^ ^2.$) ^EflS if-^ ^JE o^cf. 5L3^ °1 ^^sj TDDS ^ 
Ji ^21 iLa^JL oicf. <y*] ^ Q^^^o) ?)}i2) oJa] ^^^^^(TDMA1)4 
A2$\ <$X\ ^ 2j-e)^«(TDMA2)^.5. nfl, TDDS4I °fl #7l oJa] 

^^(TDMAl)^ ^ ^e^Ji 7>^7]^ ^(first PSN of the last 

TDDS in TDMAD^r, ^7} $2$ ^^e] ^ ^ (TDMA2)^| ^^J ^ =f5^iL 7)^ ^ 

^11- 7>^7)^ ^(first PSN of the last TDDS in TDMA2)JL *L&\^JL 

E4^r -g- *Qr*$2) # 7l^nfl^] ^^cri ^-Bl^Sl ^llAjAl<m# £^^o. S 
cf. £4^ SL(Single Layer) % 7}^^)d\) X] <y A] ^ ^^<^^o] ^ojs]^ 

°l&l?r °]*\ ^€ ^°11 ^f- ^el °o^^- DKDual Layer) # 

71^-cfl^ojlAis ^-g-^cf. iE4°fl M-ef^ % 7]s.Dfl^]^ e)^-<y VI)o]b\ ^ 

o]ui +s])o) <^^(iSA0)2f o)-fE] ^^(OSAO)o] ^-als1«H 9X*\. ^4°\) ^vfl aj 
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flaL, o}o.b\ <3<*(OSAOH1 A2$\ ^a] ^ ^sl^^o] oicf. i^ofl 

*1 HH&|# 7)^-^ «oH^ S^W. £4 ^ ol^> A^^g £5 

vfl*l £8^^ TDDS<H1 cfl^lHinV TDFL3 
^ ZL 7]-s. TDDSSf ^^H- «o^* *H-W. 

^f- ^Bl^-fr ^>-g-^ «o v ^^r ^12^ ^A] ^^<^^(TDMA2)o] #(full)°l 

£]7l AV-g-^jzf, <yx| ^ ^-e]^^(TDMA2)ol #(full)°l7lM- ^ *H23 

°Ja1 ^ #El<3«(TDMA2W ^-f (i^H <3^°1 ^-f , ^ ^ ^1- ^1 

^12^ ^f- ^:^^^(TDMA2)ol #(f u llH £]7l ^- 7l^-^^l(disc)^ 

^°flfe ^HHH A] A}-§-^q ^El^^.# ^12^ oJa] ^ ^ ^ (TDMA2) 

o\) 7}^is} JL, % 7l^-tifl^(disc)^ <>l^H(eject)Alofl^ ^o] ^Al ^ 

(TDMA2H1 7}^S\o] $X±t ^a]c^ ^ sj-^^il- cy Al ^ ^ <*(TDMAlH 

°1 ^ #71 ^ll^l ojAl ^ 2j-sl^^(TDMAl)^l 71^-51^ TDDS^^l ^7) J£2<H1 M- 
Bl-'a W>S1- ^A]^ ^ ^-sl^^. 71^- 3*1-1- 7>5l7l^ ^iL, ^ ^12^1 ojAl ^ 

^-Bl^^(TDMA2)ofl 71^.^ ^^jsl Tjtg- ^El^iL^l 3*11- 7>sl7l^ ^if i^W. 
at!" ^"71 *fl23 ^jAl ^ 2j-5l^^(TDMA2)ofl 7] ^-51^ TDDS^-fl °ll 5. #7] ^2^1 M-E}-^ 
wl-^- ^^13 ^ ^el^-S- 71^- 3*11- 7t-e]7l^ jgji, ^ ^123 ^ ^si 
<£^(TDMA2)°fl 7l^ 2IAI3 ^ ^^ji^l 3*1# 7>eM^r i^>7fl 

3^1, °1 A>7l 7fAj o. 7 }^?}^ ^^.7> ^Cf. 
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<31> JjAlo] ^ y]^ o]*}±- Q]n]^[^S, ^ nfl ^Alcq v]^3. 

^(TDDS)^ 71^^11- lE^t}. c^H ^2] jgijuflo)]^ ^cflolH 7)^7} 

^11^1 ^^^^(TDMAl)ofl 71^-^^ TDDS^ <3 31°]H 7}°-^] 

N ol^ji ^-4^ -# 7 j ^aJo} ^ ^el^ji 7)^^1-1- 7>el7l^ ^jife ^ ^cflolH 

N-19J ^12^ <^a1 ^ ^e]^«(TDMA2)^ TDDS 71^- ^*]7> ^cf. 

TDDS^ ^c-llolH TDDS <S3H.= a1 ^a] ^ ^ <g <3 (TDMA1 , TDMA2)°fl 

nflu>cf ^7}Z\JL TDMA1, TDMA2 iflsj sfl^ TDDSvfl^^ A y A ^ 

<32> ^ > *fl 2 ^ ^f- (TDMA2H #(full) ^Bfl7> £)<H ci 

71^-1- ^ &7fl 5)7^- *)12S] <yAl ^ ^Bl^^(TDMA2)^r ^t>l*}*l ^ 
^f" ^^(TDMAl)* ^}-§-=lH ^ 71^-^cf. o] 

nfl^ o)zn^ X\o\)uY ^ 5j-^^iL§ 71^ ^JE 
<33> £5^ £ # 7]S-nfl^) ^^-^^ ^S)^ 1 ^ >Hl2^Al^l- £Al^o.5. j5L<*|^ 

^ 91^-. TDDS^l ^^H^ 14^^0.0^ «- 7 )^ ^^al^^ n^r^# 

S^W. % 71^-nfl^o^ AV-g-^cfl ^c-flolEA] TDDS1,TDDS27> 7}^S)9X3. o] t=±o]t$o\]x\ 
o]^ 7 \ o]^o]^o_^ t o];siHAl TDDS3°1 7l^-£l^cf. TDDS3£r TDDS2Sf 
^ ^dHB 7>^E^ +1 ^7}*}<%r}. TDDS3-&- 3*13 ^-^^^.o] TDDS23 7\^$] 

7^71^ ^iLl- i^W. % 71^-nfl^o^ A |._g.ol ^fl 7fl Si <H Af-g-^l ^ 

cflolHA] TDDS4.TDDS57}- 7}^s\<%JL o) eH^HH o)^\^ 7 } o| s.o^_o , o)z<\^x\ 
TDDS6°1 7)^S\°X^. TDDS6-cr TDDS52J- -f-^t!: ^Ji^ ^dHH +1 ^-7}-5}<% 
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cf. TDDS6-£- ^^1^ ^ &?)^2-<& TDDS5S] 7^ 7>e)7l^ ^Ji# i^-*Vcf. 

t}-g-°.5. # 71-H^fl^ A>-g-ol 7fl7fl5l<^ ^}--g-^°fl ^HHB^l TDDS7*1 7l^-£] o] 
^°1 D J°)1^ °1^H7> o^o^o.^, oI^ie^I TDDS8°1 7is.s]^cf. TDDS8£- TDDS7-4 ^ 
oj*}. ^JiolD} ^cflo]e +i ^ 7 ].^4 TDDS8-cr Tjf- ^B^JlSj 

TDDS7S] 71^- ^^11- 7>5^7l^ ^iLl- i^Cf. # 71^-nfl^^ A>-g-o] ^ 7 fls) 

<H ^l-g-^^l ^cflolH^] TDDS9.TDDSKH 7l^-£]^Jl o] bH^cHH o^ey} o\^o\^o_ 
^, TDDSlH 7]^S\<%H. TDDSll^: TDDS10-4 -f-^^r ^c-floje 

+1 ^7>*>5Jcf. TDDSll^r ^^1^ TDDSlO^l 7]^- 7>e)7lfe 

% a^o] ^7fl^<H A>^-^ofl ^^0]^! TDDS127]- 7lJf-S)53 

^sg-g- ^> c|ia %*}7\] s|£S ol ei 7^ -fofl 

TDDS121- TDMAl°fl 7l^-s>^ ^7> ^sfl^Tll 

^ ^#^1^ # 71^-nfl^l A>-g-ol 7fl7fl5]^ Al^efl^ TDMAl^l TDDSll^- 

£M1 ^A]^ ^f- ^Sj^Ji TDDSIOS] 71^- ^ *| ^ Ji-fi- ^ ^ ^Til 5] ul , 

TDDSIO^ ^Tfl Slfecil o] nfl o^ea] TDMAl^S^ 7]^-# ^5fl*> TDDS12* 

8}7fl ^cf. ^c-flolB 7>-grEi» tijssfl TDDSll^l °jtiHH 

23t 'll'Jinf e &°J TDDS12^ 9 yo.^ & > 12 > 7 } ^x]t]} s]£S o] 

^Ji* £t|] S sfl^ gflig- ^ 3-e)^J±3 TDMAl°fl ^ 7l^# ^5fl*>^^ 91 *m ^ & 
71] <H1^ SiS^I- °J^m ^ SI^tt ^o]rf. zielS-S TDDS12^ € 

TDMAl°fl TDDS13^.S 71^-^Jl o]^o] tJ^- ^7l ^ ^-o] ^1^ 
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^t}. nJ-BH, TDDS13£- ^ ^iM^Ji TDDS122] 7^ 3*1-1- 7^71^ 

<36> ^, £5^ ofl&| ^-^ =o. s TDMA2^1 ^^1 

^ #33^* TDMA1<^1 7}^}^ ^-4* 3-9-<Hl ^ % 

*>-8-°l ^7fl3£l^ TDMAl^ ^ TDDS°fl <£t-lHB 7l~£Ei & S.^- -g- <St-1HH 

^ ^e^Ji^ ^*fl^g- <y^*}:n o]^^ sfl^ ^ ^el^^Ll- TDMA1JL3. 7l^-tb -M 

<37> £6^ % 71^-Dfl^i *fl3^Hl» i^l^ 0.5. M-b]-\H 

iL°^^. £6°1H-^ ofleis <?1*H TDMA2Sj TDDS12* TDMA1H1 71^-^1 

w>S. TDDS121- TDMAH 7)^}*) A}~g-g- ^^^^a^ <3tiH;E a] TDDS13, TDDS141- 

71^1-Jl, o]*]h ^a]o] ^^^.ol TDDS151- 7}^}^ *&*£SL3. ^ 

<38> ^7^, TDDS15^ TDDSU^f ^H*}- ^iL<>H ^HHS +i ^^ja, ol 

TDDS15°fl£r ^a]^ ^.^^^101 TDDS14S] 7)^ 7}^\7}^ ^J±7> 5L^-=1 

^. 

<39> £7 ^- ^ ^- 71^-Dfl^ ^f-<3<* ^Sl1>>^^ ^4^Al^ll- £Al ^ .O^. J^O^ 

fecfl, £7ofl M-E]-^ ^ ^E^^ 7)^ «><2]- ^-o] TDMA2ofl ^- 71^-Dfl^l A>-g- 
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^ ^ ^E^iLl- 7]^<s}Jl oI^ea) TDMAl^l ^ ^B^iL* 7)^-^ ^ 
e], TDMA2°fl a}-§-^ ^ #e^i±n> 71^-^ jl # 7 ]s.nfl*(| 3 °l*|BAHfe 
3^ ^ ^-el^Ji^: 7l^>^ SL^cf. 

£7<H1 oflA]^ wHl = # 7)^-njj^^ A>-g-^o] ^c-flole a] TDDS10, TDDSllol 
% oi^jEAlo] ^ ^ej^jife. TDDS12S TDMAl^l ^SHr «j- 

<>1 ^-f<H)3E. AAQ °M ^Bj^ofl TDDS^lfe ^^1^ ^f" ^^Ji 

7> 7)^ 3*1* 7>Sl7)^ ^iL# i^-W. 

^ ^ai ^ ^^o] aj- c^riefliCPSN)!- 7>e)7l^ ^iL7|- TDDS^l ^ 
^VS^. ^7H TDDS^ TDMA1, TDMA2°fl 7]^z\^ ^iL°H, £2<H] i-h^VB 

Hj-<2}- ^-o] l 7 fl^ £ o| E j f A>-g-^A-1 ^Al^ ^ :&e)^<*,g- 7>5^7l^ ^^Mlfe TDMAl^ 
TDDStt TDMA2^ ^ ^e^*^ 7>el^ ^o]ji TDMA2S} TDDS^r 7>7l *>ai 

518£r £ # 7]^-dH^) ^3^^ ^1 5^ A) ^11- ^2jo^ u|.Ef^ 

STgo.^.A-^ is. TDDS7> TDMA1 ^ TDMA22] ^ sj-e)^^^- 7>e)7l^ ^Ji-I- 5L 
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*tf%JL Ji^tf. «fl§ TDMA1S] TDDS12^ ^-f^b TDMAl^ 3^ ^ 

^l^iLSl ^>7l TDDS12^ 3*1* 7>eM^r ^ TDMA2£) ^^1 ^f- 

J±tl TDDS11S] 7\^\ 7] ^ ^iL« i^-sfjl SJoo] _ TDDS91- ^t}<3 *>7l t\ 

TDDS9^ 7^71^ x$iL ^ til-S. 3*1 ^ ^&|^iL<y TDDS8^ 

M. 7 >S]7l^ ^iL* ^1 i^-^i 5^ 3 0 14. 

^Sl^, £ 4^7^ oj A] ^ ^cgo^ ^h]^. ^. 7 lS.nl]^o]lA^ ^A] 

^ ^ ^H^^ 71^ 31*1 ^, 3)^1 ^ ^^^^^ ^^11- 7^ 71 ^ 5L^- 

4 4^r7fl2l <$X\ ^ ^cgctf.g. ^- 7] s. Dfl ^ H1 ^ <£X\ 

^^^r % 714^^1^ *}-§-^ ^el^ill- 7}^}JL, CfS. ^ 

°1 H ^V-§-#^ ^ ^Hl^^sl ^ ^sl^^.1- oi^jHAl^ ^ ^el<3<3 
7l4*>^ ^>-g-*>7li4, ^ ^ ^^^^ ^-§-^^1 ^f- ^ 

4^ tfsi* -M-g-^a- ^ ^^^l-am-. 

£lh ^* S.rflS. ^ ^ 3*1 ^e)^ 

^ 7l4°l ^afl^^l^ ^<eM ^ SUS^, ^le^V # 7l4 c fl^l^ 
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<47> a*}-, TDDS°fl 2)*} 71^- $1*1 » 7^71^ ^^.7}- l7flS] 

<48> ^ t ^7} °Ja1 ^ ^e)<^^o] TDMAl°fl 7l^-s)^ 2)^^ TDDS $1*1 ^Ji^ ^ 

'O'tLS. ^Slxr ^4-(^>-g-^^ ^ ^-f , ^ TDMA2 - 

OH- ^ ^5^J!i7> 71^-51^1 'Oh' -2-3. -i^^l-JI, TDMA27}- #(full) # 

Hflofl £^*H £-1 ^ 71 ^-o] #7]-^*>7ll £ ^-^l^r 'Fh'S ^^*V 

cf. ^lsl- ^ 3 4! ^ 7l^^l ^Ji* 

*\ ^fl^l ^% ^^S] ^Bfl ^1 ol*H 7^*M| € ^14. 

<50> ^--Sl I^H^ ^ ^^^iL7> ^A]<2} ^ ^Bl^^^l ^^11- 7>^7l^ ^ 

71^-nfl^l^ ^fo)i| ol^lEAl^ ^ ^el^^.^ ^.3 = ^ 
^, ol^jH^l 3^1 ^ ^^Jl^ 71^- ^^^-^-1- ^-<y^H 7l-I|- nfl *\-$r°l *fl7fl 
£153* «fl5l Jl#^^1 3^ ^ ^.^ 7] . 7>^*>7ll *>5W. 
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1] 

2] 

f^H ^M-<^1 cfl^M ^-il^ ^ 7}- e] 71^ 

[3^8" 31 

^f- ^6\) cfls}^ ^a]^ ^ #el<3<3 7>e]7l^ ^ a^jo 

4] 

^ ^^"3* ^-til^Jl, Aj-7] A>-g-^ ojA] #Bj<3^ #^11 Ai ^Ajo) oj A j ^ :£ 

#^Kr ^<ls. a>}±t IS] 7)^- 7>^^V ^ 7l^- D fl^l^ ^^a. ^ . 
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5] 

A 4 *M 9X°]*] , #?1 A>-g-^o] oj Al ^ -Q-s^cdofli- % A}-g-^<i| 
^ ^e^Jl 1 ?}: 7}^}JL, ^7} ol^jEAl oJa] ^ ^^o^ # 71^-^^^ oi^j 
B A) ^ ^-S^^iL^ 7l^-*>^ #71 ojAl ^ ^^^7> #7] ^ ^H^li 
^A]^ ^f- ^e)^*^ ^*1» 7>^7l^ *Kr IS] 7]^- 7>^*V % 711=- 

6] 

4 %H1 5U<>H. #71 ol^jHAl J]Aj ^ ^e)<^^^ ^7]-^ £M A}-g-^<3l 
3=1^ ID- ^ ^ ^>-§"^ ^ ^B^iL* o)33]EAl 

^D ^B^^l 71^-tb ^ ^f-g-^ ^ 3±E)^r ^l^^M-, A}-g-^ ^ ^-i- 
Cf 7 > o]^E A ] ZL nfl*] ^A] A>-g-^ ^ ^ :&£] *H 7 1^> 
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